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(DTDMAiift:^S:o 

th^®.t ^S:^ tf ft*^ 6 fE«(^ T D M ASft:fe-^o 
[Z-m^X^mn-r^^ ^ J>^:^^ y Y^-^a^y\^-Mz 

ov^r try Y¥\x^7^^\.fz^g\mm^x^Wit<Dn^^.'^:b 
DMAiifI;^S;o 

20 mmowmammi 

[0 0 0 1] 

immMm^^ (da-tdma) 
[0002] 

^L. >^>m\zm\::^xmm<owt'^^'ab^7tmm)5^t\. 

30 X\t. g*^SiJS^5)^SfI^7cg^i^ (DA-TDMA : Demand Assi 
gn Time Division Multiple Access) :^S;65f^lSW?i^ 

7 r * <1^0*|| lElll ^ffl V ^ S t) 5 0 
[0 0 0 3] Hi 8(CDA-TDMA (J^Ts ¥tCTD 
MAtia-t) iift^ScO^frlli^El^^-ro Ii!l8T*fi 
Mj»[HIII^S^ffiv^yt^'g^lcol^T^^•r^o SSfe^ 1 1 ir 
«-^^l 2-1 4^orflllil«lIHIlS^::J:^9Sigg^i^TV^ 
5o «-**^®l 6-1 8(1^^1 2-1 4 
TV^So S«fi^l Ui> iR^-rS^^l 2-1 4 irfOrfl 
\zmhfl^mW(') y-^^#SL. ^^^1 2-1 4;!)^^ 

$tLSTDMA:7U-i.i^^T-lHl«|^^;65;S$tl5o 
[0 0 0 4] mi 9(CTDMA7 i^tDlf^ll^^ 
-To TDMA7U-A$:«^-r5S^(^i5^-r A;^u:y h 

^SI^■V^>'^2 1-2 3*5ir5^^©J^^-Y^/^2 4-2 
6 1^. 12-14 tC^L^n^n 1 iHlSI-f 

5^? mzm^xhfixit^^^ i-m\2^i At^h^^mii 
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5^-&i-»tsJfe^s<m^-y^/^2 1-2 zti^m\^^hf\. 

ho wtVicML. ^-lfW#^i'^/^2 7-2 9(ii£:^S 

dfCcr^-^tciiiiliSij^TibH. sa^i 1 ^^^1 2 

[0 0 0 51 Z^X^it^mmm'^^^y^2 4^2 

6. Sffi^0JiSJ^-^^>'l-2 1-2 3. 

7- 2 9<D^-{ J^TsU y h<D^^\tm^^X*h^ . 

[0 0 0 6] 112 Oit'i^^mco^mi 2-1 4JS<tOtS 

7^- ^ y r >://^^^a5 3 2 lb tfci;^ $ tifcy y r 
>'>^;ut TDMA7 u-A^figgp 3 3 J: <9 -g^^^ti. 
i^^gP3 4|C-r^^$tl-Ci^ft$tl5o TDM 
Ay ^-i.(^£0SiJ^-tibtifc:x-ifif#^-^^>rU2 7- 

2 9-^(ommvmMmn'^^\^^^xw^^^ho % 

LXXt^^fltzmmnV^^mz.. TDMA7U-A^j^ 
a53 3lc:T>^y rvy/U^f^;!jnLTil^ffaS3 4$rSSL 

[0 0 0 7] -ir. Sft Lfdt-^Ji^lISP 3 5 liirm^ 
^fh. TDMAy u-i„:9'<sai3 6(cT7^y r>->^/^^ 

mumm^^9\zx^xmm^f\^ho ^<^^^ic^-ifis 

[0 0 0 8] g! 2 1 t^i^jR^SJi^T DMAjift;&^l-*5^t 

Sri: ±;!)=^^lIIi#^c^S255;^^^$nTV^^o ;ijb\ I112 
1 iC:}o(tS^II(tTDMAy' i^(7)iK^>9 ^SL. - 

fc. ffl^a^^gi 6-1 B^^-rm^hm^mxifzm^^ 

mt^i^m^l 6-1 8;ii^^c07'->5'tti;^j^^LTV^ 
So ^fc. i^^l 2-1 4ii5j:UfSia^l l(c:Jo(t5^ 

[0 0 0 9] H 2 1 t^iov^r. mtir-<^y'-^t^^^ 

L.fzm^\^. «*^E1 6-1 8(l(E]ijS^^S*^^^ 
12-1 4$r^tTgife^l liC^fLTi^ft-r^o S1& 

^1 1 r*(i^(^^*^S(tr. tdma:7u-af^(o* 

Sffl(7)^-if<f^^-y^>'W2 7-2 9(D4i^^f>i^^S»^ 
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-1 4(cii^$tt. l-mi 2 — 1 4(ir(D}i^(ci^vv< 

5o SJfi^l IHCO/^-:;^ hft^(^Sfi^56SL. iHl 

«lS3:^5lBii^^^^i 2-1 4»ci^fi1-5o 

(c LTSa^ lli:^^ 12-14^ (Dmz.^m^m± 

I. fzm^. [El«|^^(7)^T;d>S*i^ei 6-1 Slcii^ 

fc^^^l 2-1 4(D/^iy7r^^y 3 ici^a^ti^ 

T DM A 7 u-ix ^ ti.fc^— if if ^^-^ 

II. ^^12-14i:t>(-y:7 hf^aLr^3l(c:J;i9tT 

[0010] H 2 2 IC^^*^?iJ(DT DMAiift*^l-ii5(t 
1 8T*(tx-^i^fti!*Tm. i^^l 2-1 4>^:fM.TS 

^^1 il::>itLlHl«|«?Scl?*^i2ltli-r5o S%^1 1 *t 
^tb^S»tTlHl«|»«cJi^^-^^i 2-1 4(;:»LT3& 

fit. mmmwim7f^^^m\.tL^m 1 2^1 

^ffi^ggi 6-1 8[;:ii^L. hSIff ^ 

mmimmjLmmfimtsc^tiho 
[0011] mmLx^tzTDUAmmif^&.^ 

Freqency Division Multiple Access) ^^aS^ 

Tcgci^ (CDMA: Code Division Multiple Access) 

;i5^(f [Hlj|&SiJ^T(7)^SIlTDMAiHt;^^ 

mmm\zxm^^mmz^^^tzn^^-th^t\c 

ho 

[0 0 12] 

K (ATM) =£-ffll/>)tJEa=^«I SDNi^tCT. ^li^Ci^ 
- yt. ^ >- y ;i ^ 5/ h !7 - i!' ± T*tl«^-r S r i: d5 pI 
tet/ceori^So ^<^ATMT(l¥(Cii53iiim^ll^L 

:/bfc(t-e?S< . iifi^fe^ (ON/OFF) 7i5SS:L<9i#t> 5 i^ii 

"T^tf 5/ b U— h(VER: Variable Bit Rate) ^—yf:^fl 
[0 0 13] CtViC^L. m&\.fz^W5'^\Z^\1h^ 

'&%i'^^^^nwm%nwi}i-k^\^fz-^mi^^v 
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V^mmt^m^ C t t^X% ^ X DMAiim^^Srllftl- 

\z^t>^txmm^mimm(o^mikm^it^'^mt-r^ 

[0 0 15] 

{z-r^X<D^m<Dhy\:y^&i:^m\^. Hl^^^^Bj: 
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;tfcTDMAiift;^^-efo5o *:^^<^1$mi:t-S<!:r 
m^XU^<yyrmf)^bhy)i^y^\znit^-r^M^m^ 

tJ^-r^ ^ t h\z^(D^m\zm^Xfz^^ hiti 

m\t. ^<D^mxibfifz^^M.y^^y hitm^mm-t^ 
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h^tzmz^ ^^A:^tJ>yh<Dm^x^mm\^no^t 

^^T*#5o :Z(Dtzisb. pT^tr:y hU— h (VER: Variable 
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^m^X^fz}h(D^^ J^y^y V^nmi:<^^\^. ^ 

[0 0 2 1 ] m^^^J^y^y 

20 V\Zy'-^m^tm^\.XmyV-K\Zt^tz^n^\.fl 
hMzl'mt^h'^^^^'^'f-^^^<r>^4 J>^y^y h 

[0022] ^SJ<^«^T(-:t3 

x^<:Lht'^^\\ 

[00 2 3] flffieSia^ll. i5^^ A;^a 5/ h;d5fiJ3T^ 

%^<Dy v-Mzt>tz'omW.^\%^^^y^ y y^ih LT 
yuy Y\z^\^X^<D\fy h^J<^^S?P^ t . 

50 StrfE^SIffl<iraySi(cfJ^-C^^S^-rS^-r A;^n 5/ 
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[0 0 2 4] cti(;iJ:ixtf. l-m'C\tz<DT--:^Ji-\cL 

[0 0 2 5] ^0 
[0 0 2 6] 

[HJSt^il 

tS*0tJT*Ift^Lfcgll 8 i*ii-t*fo5o ^/c. TDMA 

zzx\t. Mmmm^m'^mt\.xm.mi-h. 

[0 0 2 7] :^mmitTDUAminij^Xh^X. 

igai6-i8^. roig^i^ai 6-1 sjjs^tim 

itX^^ti/c^^l 2- 1 4 ir. 2-1 4i:M 

«|[Hlj®^^trjKigg$tl.6-o(D£iffi^l 1 t^m^. 

mmmi lisjzv^^m 12-1 41^1^, s^s*tctfc 

T^^oT-tt^i^^l 2-1 4ib^J:U=^(OS*^l lom\Z. 30 
^^^W^U^WC^^^^mh Lr(DTDMAiSgl 0 
MjoJ:U^l 0 B^llX-y^TDMAiift^^-CfoSo 

[0 0 2 8] cr-C% 2|c^l^c7)it#®^-rsi:::5*l. ^ 
^1 2-1 4(i. 6-1 8;Ji^bi^m^ixfcr 

t^A;^! h7 t ^y^SmifI5 6 lM<h. ^oSJ^)^:S^Sife 
^ 1 1 Ciii^Pf -S^S i: LrolHl«afflJSP 3 9 M i: Srii 
Sife^i ifi. wOii*p^:|xfcSiJ^^*i::tfc>i5o 

-5^: tt)lc^(D^^l 2-1 A.\zWi%Xtz^A 

LTOlHlj»SiJ«I^Fi5 3 9 BO#J^ 

-f^^g^ LT^OT— y^>'^4 0 ^(OW^XhMz^ 

LT(0[Hi«ISJiagi5 3 9Mi:?r<ix. SiS^ 1 lit. 

12-1 4 75^^PJ5|iEi-6 h7 t SS^^rlHlSS 
SJffl!eC3 9 BT^gSL. Ay^n.;/ h 

;j57f;j^-f 5^ 1 2 — 1 4tCi&ff::i-^^ 50 
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[0 0 2 9] *^^«-^JS«SJ(Ot(lf^^Ift^-r 

-5o !^ii3J:t5E12(;i^-rTDMAgS-cll. 
-i?liA/jaJ3 0MioJ:Uf3 OBSr^frLTA;^ Vy\iy 
^SJ^SPe 0M:Joi:t/6 0 B(C3^e>tL. ;irT*A;^$ti 

0M:*3i;a6 0 B|;irH-Sl^n^TDMAP^U-i.S(7) 
^^5^ ^'r 3 lMi3<tU«3 1 B^(^MAx— iJ'fiiiJ 

J;l5/^5/>^T^^y 3 lMioJ;Uf3 1 Brtf^iSS^nr 
V^^*iim^Dx-^5^S(i. A;'J h7t: i/^S^lFPe IM 

*5j:t/6 1 B(cT^::i^5'$n. ^<o^^\mmm%z 

9M:fc5<tOt3 9 BlCii^^n^o A;^ h 7 b ^ SJ^giS 

6 oMfeJiu^e 0B$:S*L:rcx-^^lv^ofc^/^5^:7 

r^^y 3 lMJoJ:t/3 I Brt(Cgx.e)ti. giffl^nfc 
X-^t-fi^y rv>^/U^^Si53 2Ml3j:r/3 2 Bjii^e) 
ttl;^$nfc7'y rvyyUd5TDMA7U-i^^J5eiFP3 3 
M:|3J:U«3 3B(CTf+*D$n. iifl^ 3 4 J; 3 4 

B I ;i r ^ II ^ T ill{t ^ n S o 

[0 0 3 0] 1-W^2 1 — 1 4;65TDMAy' i:.f^(DSiJ 
^Te3tlfc^-i^'<f«^-y^/l-2 7-2 9|;ii^if-tSS 
^(1. ^(7>S^mfl[eI«ISJffll&lS3 9MlCj:oTSiJ»^n 

;fj 7^-^(0 f^^^«9(;:imj6g$JiSl35 3. 9M*;:Tft^^nfclEl 
HSfJWt-^l-T DM A A^^SfiJ 3 3 Ml;:T:/ y T 
:/y/^^#»PU. i^ftlfP3 4M$:^4Lri^ft-rSo 
[0 0 3 1 ] g{f L^m-§-lt§ftgi5 3 5M:Joi:t/ 

3 5B(;:rffi^^tb. TDMA:7U-i=s5>»glS3 6M*5 

j:t;3 6B(cT:/yr>'^/^^^;5^ti. ^mMm'^Wit 

lB]«SSJfflia5 3 9Mi3j:tF3 9 BiCi^eti. ^-iflt^lt 
^— tfWffi*a!SgiS3 7M43j:Ut3 TBJri^ibtlSo 
SmilBl«g*jm 3 9M:fc<tt/3 9BlCj:oT^J^^n 
5o !f1W#^S&i5 3 7Mi3<J:t/3 7BIC 

mhMz=^—^'^^\t.^f^^ 38MioJ:Ut38B^^L 

[0 0 3 2] ?.t^ h^e^/^gmiFP6 1M*3J: 

u!6 1 Bf;i-r^^^ic-cai^L/c:ttS-cfo^A;^ b7t 
^;/^<tffi(0^3®tcov>-c(t. ^^1 2-1 4-efeniiv^ 
ofc^IHl^ls^J^^fP3 9M(;:itx^$ti/c^ic, 

Sff tfcA;^ t iyi7lf®i:g^C»A;^ t i'^it 
ffiSrft-^-ciRftL. ::(^i*#^^SJcfiJS*0;Slfi5 5 Oft# 

^^1 2-1 4C^ff^^«(^»ttitflI^T^^T5o 
[0 0 3 3] gl4t;i*^5g^-|IJSt?iJl-^bMt^lH]«l|^S 

^TDMA:7u-A^^i:-rSo «*3ggi 6-1 
h'f-^t'^J.t^^^fzh^. ^^1 2-1 4(1A;^ 

ft«(c J: o r A;'J h ^ t: 5^ ^ »*5 J; i 5/ 
^^r^t^y 3 iMrt(::g»$n"CV^5x-^l:$rSia^ 
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^12-1 4t^h<DXtihy\iy^mn^m\z, 

12-1 4\zwi^xhtix\^^^\B\m^mtmmx*h^fi^ 

M.7.uy hi-tj:t>h:^-^{tn'^^^/^2 7-2 9(Dii 

mm^(Dm7r^^m^^mm^inntLx^^mi 2-1 

4 Icii^rSo 12-14 T'JtS*^ 1 1 Id J; 5 

mi i\cMLxmm-r^o ^^mm~^mmx^t. xti 
[0 0 3 4] HI 5 it:^^mm:i.mmm<D 

^ — if a Y ^ / H 1 T D M A ^ t C i5 V ^ rii ^ 

^yhtmmxh^o ^:^xitm~mmmti.x^m-r 
wii^^<o^-mmmtm^^xm^-r^:^tt>x^ 
^0 ^"f . 1 2 - 1 4 m^m 1 1 <Dm\at. 

-f-*if«f^-V^/U2 7-2 9;^5^^$nTV^5tco^1- 
§0 ^^1 2-1 Aitm^mmi 6-1 875-ibx-^;65 

i^^^Bl 6-1 8;6^b(7)x-i5^755Si^TLi^m-r-< 

rS»W(C:x-ifitS5^-V;^;>rU2 7-2 9 ^^Sff-So 

z(Dm. ^mi 2-1 4;!)^ibs^^i 1 ic^-r-s^-f-' 

it^^^;};yU2 7-2 9 0«?i40ii^{COV ^Tf^ftlct?:* 
S^^l l^;ljoV^T. r-^o*lf{t^toTS^^l 30 

l(DpmjtlimU5 0 755:3.-ifjf^^-^j^;yU2 7 - 2 9 

1 0 0 3 5 1 {mE.mmm) m e i^^^^e^^^^^Wfo 

6o i^^l 2-1 4fl, HlOTDMAj^lBl OU(Dm 

\z7r^-r^o\c. mmLxmiti$±Lfc\3\m^-^<Dmm 

m^xmmx:^^:^hi-^m-'<D^^y^ I ^#/ro^ 
— ifit«^^^^^2 7-2 9(z^Lri$ib. z<D^^:y 

[0 0 3 61 ll7|;::*:%?qmH^SS^JIc4BttS;:«7^'>'^ 
1 (^^S>'D— ^^-f, (i!7|c^oV^-c. i#gco^— !f 
if«^Y^>'^ (i) J;:»^5;«7!>Vi5' lOffi^A (i) 

2-1 4^sifi^i i<Dm\cn. ^mmm-mmmvm 

egLfcJ:p>i^li-rv^ofc^^-if^f^^^^y^ (i) 
t»m^^riX\f^^h<7>t-r^o ^^1 2-1 4(i^-if 
tf^^i^^/U2 7-2 9^(C;?;i7>^ 1 ^^}t-t>, ffi^^^ SO 
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Bl 6-1 8 7&^^Ox-^(OA;^S:^aiL (70) ffi 
*$^fil 6-1 875-<bO^— ffta^-Y^/^ (i) 
t^'f-^OT^M-h^m^iat (7 1) . 
ftL;&^^>'^ l^y-fery h-r^ (72) o Li)^L. 5S* 
iSBl 6-1 8t)-h<Oy'-^tmJttz\tWi.'ML^—^ 
(i) (c»Lri^ft-f-^#x-^;d5/j:</^ 

ofcS-g^l;ili (7 1) . y'-^<DmiEi:W±L. i^^y 
^ l^lJpyhTy'f't^ (7 3) o ^-ifftffi^-^^ 
;u(i) (;:jtt-r-5:;«;e7>':J' lOffiA (i) tmWi<ofz^ 
(D^^fia*«<D^^ (7 4) . ^^1 2-1 4(iiift 
Sr/Sig^L. iflta^^^>.i. (i) Ic*f't5;&'5^>'^ 
\<omA (i) ;d5^ife(^yta^)0^^iia i;i^Lfc^-& 
(7 4) . tflta^-y^^^ (i) ^»a:t- 

S (7 5) o 

[0 0 3 7] i^^i 2-1 Amm^mM^ox 

II. ^-ifit#f-^^/U2 7-2 9^0»Sc>^^^LT:3- 
—^^'^*«f^-\'^/^2 7-2 9<DmWi^fTbo 

[0 0 3 8] {mm^mm) if^mmm^mm<r>^mm 
fc. *^^mEgiiJ6{3jT*fiia8ic^-rj:9i-. T-^fiiio 

ll]||SJWgii3 9M\Z'^-(Di3^>^ 2^m7Lfzm^X'h 
\ 2-1 4(Ci|&{ti-S5ti60m# 

^-ifit^^^^/U2 7-2 9l;:*fLTSltet^. 

5o CO;;57^7y>S^ 2(Dtt;^s$>p5 7)^l:^6^^LfcMI-a•t 
5^^S•r-5^-if^*^f--y^>'^^fi?^^c•rSo ^(o^^ 

y^ 2(D^O;3l(dOV>-Clft^*r5o 

[0 0 3 9] m9\ti^w^%m%%m\^^\i^i3^y^ 

2(?>ii!i3l7n-^^-ril'CfcSo EI9lC43l/^T(t. i# 

go^-- !f1t«5"-v4^>'i- (i) 2<r>^ 

(i) T'^L. ^iS:<Dfci6(^^^fiI^b ^-rSo ^ 
-f . i^^ 1 2 - 1 4 ^ 1 1 CDFbIIC*^, 

(i) 255^^^tlTV^-5t^^i•r5o gffi^llli 
X- ^ ^3:ft-r 5 t ^ g Sr/T^-rSft^ffitt^ ^ LTS: 
{fj^e^Srg-rft^ACK^^^l 2-1 4(C*rLTillfi 

te^^rm-i-NAK^^^i 2-1 4i;ijfctLr2im"r 

6o i=-^l 2 - 1 4fi:x-.ififSl^^;^;/U2 7-2 9^ 
\^l3^y^2^^%^ COgff^^ffiff^^SftL (8 
0) . ACK^S{tLfc<t# (8 1) . ;&!>>'i5^2^y 
(8 2) o N AK^Srgli Lfc^'&^fcf^ AC 

;&^ofcS'g^ (8 1) %^i/^2^ii^:yVTy-f 
i-5 (8 3) o ^-i^'Wa^^^v'i- (i) (c»-rS:^!> 
>'^2(DfilB (i) ;d5^ftcD^ci60S:^Mb*ffi(^S^ 
(8 4) . ^-^fiiift^i^i^L. ^— !fif®^^^/i- 
(i) tC^-r5;«7lJ7>'^ 2(DfitB (i) tmWi(Ofzib<D 
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^^fiibiciiLfc^^ (8 4) . m^-r^^-^mn^ 

t^/i- (i) ^mwc-r^ (8 5) o 

[0 0 4 0] ttz. mmmi i t-*5*t5^^i 2-14 

(i) [zMi-^NAKomm^mjBimc^^^^ 
[0 04 1] (^i^ffi^ij) i^^m'm^%mm<D^mm 

■To Sift^l Ui. TDMASSSl 0 B^D(^^?^IHI«6©J^BI 

^^D:x-if^f^^-y^y^2 7-2 9tC^LT}^^. ^(D 
f5^-1fttS5"-Y^/i-2 7-2 9^^iS-r^o -t^:^ 

[0 0 4 2] 01 0(C*3V^T(i. i#SO:3.— ftf#^ 
i-^^/u (i) \zn-th:^^y^ 3<O^^C (i) -c^ 

L. mML(Dtzi^(Dm^m^ c t-r^o i-r. ^^12- 
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communication systems, such as broadband 
ISDN from which bandwidth varies at high 
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means to set up said communication line 
between that station, according to connection 
request, said sub station is equipped with 
means to measure amount corresponding to 
traffic from data amount and buffer amount 
which were transmitted from said terminal unit, 
and means to notify the measurement_result to 
said station, said station is equipped with 
means to notify time-slot position assigned to 
that sub station while it assigns said 
communication line adaptively per time slot 
according to this measurement_result that it 
notified, furthermore, sub station which received 
this notification is equipped with means to store 
that assigned time-slot position, and means to 
transmit data signal to that assigned time-slot 
position immediately, said station is equipped 
with means to monitor amount corresponding to 
traffic which comes from said sub station, 
means which newly assign time slot to the sub 
station when time slots njn short as a result of 
the monitor, and means to notify assigned 
time-slot position to the sub station. 
TDMA communication method characterized by 
the above-mentioned. 



{%m^2\ [CLAIM 2] 

t^rfBT-^}^^±^ illfi'f^tx TDMA communication system of Claim 1 which 

^^Sc^^ii^t^ Lfc:;^^oTffJ'^ equipped said sub station with means to 

Xhkx^ti^ ^ J^^"^ y V(Ooh decrease autonomously the number of time 
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^-f n b (D^^ slots used among time slots assigned according 

g#6^{c:^^>^ii'5^©^{ix. to reduction of data amount which should 

fcff^JSlteifet^TDMAiiff transmit. 

[f»*Jl3] [CLAIM 3] 

ttjfS^^f^fi. ^(D^^\:lM TDM a communication system of Claim 2 

"^Xhtitc^ ^ J>.7sX2 y Y(Do equipped with means to delete time slot which 

hny \ZLt>fz.^ {^t>ki^^ is not used for said sub station through n frames 

v^^^f i^;^n y among time slots assigned to the sub station 

ta^-Y i^^n :y hfig^rfBttf from means to store said time-slot position 

^^^t^hnm^^^^^^K. autonomously, 
fcff 2 mM(D T DM Aiilt 

[f|*Jl4] [CLAIM 4] 

H^^fSSift^}-(i^ iutS^^ TDM A communication method of Claim 2 or 3 

TsU y Y\^'f-''^\t^i^^W^\^ which equipped said station with means to 

Xmyv-'M^f:>fz.^^\^\^fS: release assignment of the (m is 1 or more 

V^rirlcj:J9 (mfi 1 i^±(?5S integer) time slot when data signal does not 

WO ^(D^^ J^^::^"^ y V(DpV^ arrive at said time slot through m frames 

XMm-r^^^^mx.fz.m^ continuously. 
31 2 * 3 WMl(D T dm Ail 

[lt*JS5] [CLAIMS] 

H^JtaSife^^i^ J>^7.ny said station is equipped with means to notify 

h t^W^ X hfitL^Mi)" bi^ft receiving result (exception of ACK and NAK) for 

^fih'f—'^{t^(D^^J>^7.u every time slot of data signal transmitted from 

5/ V%(0^\t^^ (ACKjo J: sub station to which time slot was assigned to 

t)^NAK(^SiJ) ^^(D^Ws\z.M the sub station, said sub station was equipped 

^•f 6 ^© X.. with means to delete that (for p to be 1 or more 

mitS^^t-fi^ r(7)ii^-t"S^ integer) time slot from means to store said 

S;5^b^l5K'f'5HiiteS:fs^^d^ time-slot position autonomously when said 

—^(D^A n 5/ h (dov^T receiving result which comes from this means to 

p|fi]jS^L'C^^"CfcS<ir#{^ notify was negate continuously p times about 
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(ptil^±<^S^) ^(D^^ one time slot. 

A;^n5/ h ^g#6tl{^HutS^'l' TDMA communication system in any one of 

A;^o 5/ h{ig^tBltt-5¥^ daims2-4. 

COTDMAiift;^^ 



[ff*«6] 

tE^(D T DMAiift^b'^o 



[CLAIM 6] 

Said station is equipped witli means to notify 
receiving result for every time slot of data signal 
transmitted from sub station to which time slot 
was assigned to the sub station, TDMA 
communication method of Claim 1 which was 
equipped with table which becomes said sub 
station from bit string as means to store said 
time-slot position, and was equipped with 
logical-operation means to alter means to 
record said receiving result as a bit string, and 
to store said time-slot position. 
It had logical-operation means to alter means to 
record said receiving result as a bit string, and 
to store said time-slot position. 
TDMA communication system of Claim 1. 



■r — T'/KD^f&i- 5 ^ >^ D 

tf WjR^ 6 taicCD T DM Aiiff 



[CLAIM 7] 

TDMA communication system of Claim 6 
including means to record said receiving result 
as a bit string through two or more frames which 
said logical-operation means follow, means to 
take logical sum of that bit string about time slot 
to which two or more of those frames 
correspond, and this logical sum and means to 
take AND of time slot to which said table 
corresponds. 
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[lt*Jl8] [CLAIMS] 

HuElraS^ll^^^fi^ Sfftfilra TDMA communication system of Claim 7 

W^t^xtzKPV^X^W^'t^ including means which said logical-operation 

A:^n 5/ h^Sr— o(D7l^^ means take logical sum about corresponding 

Atcov^T t'^/ h^iJT'^:^L;fe. time slot with new assignment information 

§\WM*V^XWWit(D)^Ji:--t^ ^ which displayed said AND and time slot which 

y( M^T^u-y hfciov^TOffflSft newly acquires assignment by bit string about 

^tK). ^(DtmM^^mti'r-' one frame, and replace the logical sum with 

■y/vtW^^^^^^^^tsm said table. 
7 lEfifet^ T D M Aiift;^ 

[Wn(D%m^i:m\ [DETAILED DESCRIPTION OF THE 

INVENTION] 



[00 0 1] [0001] 

[Wn(DM,-r^m^i'J^n\ [TECHNICAL FIELD OF THE INVENTION] 

*^0^fiS5}tB#fiJSH#5>S'J#7c This invention is utilized for allocation 
gci^jifS:i^^(DA-TDMA) time-division-multiple-access communication 
{^i^iJ^-f So ^^^^ fitiijST'x method (DA-TDMA) at the time of request. 
— ^iiff ^tTPi^gf-^Jfflt"?) This invention is suitable for utilizing for 
fciig-fSo ^W!^\'^JJ^^^ I S apparatus which performs data communication 
DNfc^iJ^-tStCjifSo at high speed. 

B^li. iHl^^ficORr^ftWt'^M This invention is suitable for utilizing for 

broadband ISDN. 

This invention relates to variable technique of 
bandwidth. 

[000 2] [0002] 

[PRIOR ART] 

Sife^<^1fi^(?5^^d^[Hl^!J y Station and two or more sub stations share 
'i^^^l^ft-CXM circuit resource, as a multiple-access method 
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^ ^ (DA-TDMA: Demand 
Assign Time Division Multiple 
Access) lo^-hnxm-Wm^^}! 



THOMSON 

DERWENT 

which perfomis setup of circuit as required, 
allocation time-division-multiple-access 
(DA-TDMA: Demand Assign Time Division 
Multiple Access) method is held as a typical 
approach at the time of request. 
Moreover, cable circuits, such as optical fiber 
besides in case of using radio circuit as a circuit 
for connecting between station and sub 
stations, may be used. 



[0 0 0 3] 

El 1 8 (CID A- T DMA (SikT . 
^{CTDMAiiai-) iift:^^ 

TM-rSo SJft^l 1 
^ 1 2 ~ 1 4 

g 1 6 ~ 1 8 12-14 
l-^ic$ixTV^;5o Sli^i 1 
(i. ilX^-rs^^i 2-1 4 i: 

t^SU. T-^l 2-1 4;^)>^)0 



[0003] 

Whole block diagram of DA-TDMA (it is only 

hereafter described as TDMA) communication 

method is shown in FIG 18. 

FIG 18 explains case where radio circuit is 

used. 

Radio circuit connects between staton 11 and 
each sub station 12-14. 

Each terminal unit 16-18 is connected to sub 
station 12-14. 

Station 11 manages circuit resource stretched 
between sub stations 12-14 to accommodate, 
setup of circuit is performed based on request 
of circuit setup from sub station 12-14. 
Time sharing of the circuit resource is carried 
out, circuit setup is made TDMA frame period 
comprised by two or more time slots. 



[0 004] [0004] 

El 1 9 TDMA 7 \y^J>,(0% Block diagram of TDMA frame is shown in FIG. 

^H^Ti^fo TDMA7l^— A 19. 

J^TsUy Various channels are assigned to two or more 

b -Y ^-J^fi^'Wi %Xhf\^ time slots which comprise TDMA frame. 
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■Y 2 1 ~ 2 3 *3 i xf^mu 

mi 2-^1 4KM L'tMtl 1 

*3>9, 2~ 1 4 7i^bM 

^ 1 1 {C[ll^(D^^^fcfi/l?>fe 

mW^^^^^^2 4~ 2 6 ^ffl 

1 2~1 4};iMc^^^^fctt 

&mwimn^'r^-^^2 1~2 s 

tf -Y ^Vl' 2 7 ~ 2 9 

fjix. 1 t^mi 2~ 
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Here, station control channel 21-23 and on'e 
circuit of sub-station control channels 24-26/are 
assignecyat a time fixed to each sub station 
12-14, respectively, in giving demand of setup 
of circuit, or releasing to station 11 from sub 
station 12-14, it uses sub-station control 
channel 24-26, moreover, when perfomriing 
indication of setup or releasing of circuit etc. to 
sub station 12-14 from station 11, station control 
channel 21-23 is used. 

On the other hand, user information channel 
27-29 is suitably assigned to each station as 
required, it is used in order to perform data 
communication between station 11 and sub 
station 12-14. 



[0 0 0 5 

/V 2 4 ~ 2 
^^JU2 1 ~ 
-^^^^2 7 

^^mit 1 



] 

2 3. ^-iftt^f- 
~ 2 9 (D^4 AT^u 
{i@^:ST'fe'9. HI 

"9 e*{c:|g^^ig-e 



[0005] 

In addition, the l ength of ti ma-alo Lof sub-sta tion 
control channel 24-26,^s tation control channel 
21-23, and user information channel 27-29 is 
fixed length here. 

Bandwidth can be freely set up by changing the 
number of allocation user information channels 
per frame. 



[0 0 06] [0006] 

0 2 0 litV^^M(D^m 1 2 ~ 1 FIG. 20 is figure showing block configuration of 

4ioXXI&Mmi lliC^^hiv TDMA apparatus 10 with which sub station 

yt TDMA^g 1 0 COT' D 5/ ^ 12-14 and station 11 of prior art example were 

li^^^-riSlT'fcSo — Ix^^x equipped. 
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$n/c:/y T^7'/W<t TDM 

tixmin^ti^o ^(D^s TD 

tftf#^^^>^l'2 7~2 9 
-^(D»«II]i^Mg|5 3 

3 9 J; $ tLfcllI 

mimm^h u < f^^gp j: d a 

tlT"—^ t LXAM 3 0^^ 

So 
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Common data are once stored into buffer 
memory 31 through input part 30, this data is 
compounded by pre-ampoule outputted from 
pre-ampoule generation part 32, and TDMA 
frame generation part 33 after that, it is 
modulated irregular and transmitted by 
transmission section 34. 
In this case, transmission to user infomriation 
channel 27-29 to which it was assigned in 
TDMA frame is controlled by line control part 39. 
Moreover, when outputting circuit control signal 
instead of input data mentioned above, from 
circuit control signal or exterior made by line 
control part 39, pre-ampoule is added in TDMA 
frame generation part 33, and transmission 
section 34 is through in circuit control 
information input through input part 30 as input 
data, and it transmits to it. 



[0 0 0 7] 

di^XUm^tl. TDMA7V 



[0007] 

On the other hand, it demodulates received 
signal by r eceiver section 3 5, pre-ampoule is 
excluded in TDMA frame decomposition part 
36, circuit control information is sent to line 
control part 39, user information is sent to user 
information-processing part 37. 
This operation is controlled by line control part 
39. 

One part of circuit control infonnation sent to 
user information and line control part 39 which 
were sent to user information-processing part 
37 after that is outputted through output part 38. 
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[0 0 0 8] 

0 2 1 (CtJ^^0iJ(^TDMAiijt 

;br^(c: is i-f 5 mBW^^mo 
\z.^\-^^M.B\-i.T DM 

r T D M A 7 1/ — A ^ ^{i 

6~1 8^^-ri^d^b««t>* 
fcMv^^RlM^ygg 16-1 

5o i^^l 2~1 4joJ; 

ximmm 1 1 ic:*3(-t2)MstiEg 



[0008] 

Sequence diagram of circuit setting processing 

in TDI\/IA communication method of prior art 

example is shown in FIG 21. 

Time-axis is taken to vertical direction and 

processing is made by turn from top. 

In addition, dotted line in FIG. 21 expresses 

paragraph of TDMA frame, a series of 

processing are earned out to unit in this TDMA 

frame. 

Moreover, short arrow head horizontally 
prolonged from line which shows terminal unit 
16-18 expresses data output from temriinal unit 
16-18. 

Moreover, processing in sub station 12-14 and 
station 11 was enclosed by square and 
expressed. 



[0 0 0 9] 

1212 1 }^*5V^T. xkit-t^ 



g 1 6 ~ 1 8 it^mm 

1 2 ~ 1 4 ^^^^ Lx&mm 
1 i{C)^Lxmm-r^o ^mm 
1 i-eti^t^^jR^^ttr. T 

— tfti^^^-^^^2 7~2 90 

^^^1 2~1 4tCji^$tl, ^ 
^1 2~1 4firOjg^{CtJ£V^ 



[0009] 

In FIG. 21, when data which should be 
transmitted are generated, temninal unit 16-18 
transmits circuit setting request to station 11 
through sub station 12-14. 
The request is received in station 11, required 
number /is assigned / out of u nused user 
informatton channel 27-29 in TpMA fram e. 
Sub station 12-14 pfotifies'' circuit allocation 
indicatioFTwInicI^ is /the allocation result, sub 
station 12-14 
channel who 



-7 
\ /in 

)t hi 



ransmltS to use r infnrmatinn 

had burst signal designated 



(Station JLrchecKS r eception of this burst si gnal. 
"-TCHtsetting/co 
to sub station 12-14. 



/confirmative advice is transmitted 
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^^"f-m 12-14 

Tt^m^^w: 16-18 \^m^ 
^ 1 2 ~ 1 4 <D/^ 5/ 7 7 ^ ^ y 

3 1{;i^^^n> TDMA^V' 
^ ^ yi-S :^ ;^si T illft $ tb 
MMm ll.i^^l2~14<b 
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After doing in this way and establishing circuit 
between station 11 and sub station 12-14, 
tenninal unit 16-18 notifies finalization of circuit 
setupa transmission of data is started. 
AtT addition, data ^re/once stored in buffer 



STfemory 31 of sup station 1 2-14/ it is bundled^ 
fand 





led/ 
iorf 



cha nnel who designatedjn T DI 
As for this circuit allocation processing of a 
se ries of, s tation 11 a nd suh statio n 1?-14 ar e 
performed by software processing. 



[0 0 10] 

HI 2 2 f^t^£*0iJ<DT DMAiift 

-f^l 2-1 A^'^x.xm 

mm 1 1 \Mmm.w^^ 

i^tB-tSo 1 1 fi^tL^ 

^ttTHli^mJB^^^^^l 2 
-1 4};i^LTiiftL. 
J^cJg^^Silt Lfc^^^ 12-1 
4{i^og^i!S*^ei 6-1 

^1 K-il^ff-rSo 
t) o T X - ^ oii f 



[0010] 

Sequence diagram of circuit releasing 
processing in TDIVIA communication method of 
prior art example is shown in FIG. 22. 
Tn ter minal^ un it 16-jl8, circuitreleas ing request 
/^s"Sent OUT to station 11y^fter|data transm itting 



completi on through sub station 12-14?^ 

Station 11 transmits circuit releasing indication 

to sub station 12-14 in /esponse to it, sub 

station 12-14 which received clroiit' releasing 

indication^notifie/ thaty4o terminal unit le-l'S, 

burst tran smission of |o caiity/is stopped/and 

circuit releasing check is ti^ansmitted to station 
- 

"l/ansmltti ng processing communication of data 
s cornpleted witi/ h and-shake of releasing o f 
such a circuit, and circuit is released. 
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[0 0 11] [0011] 

i^±. LT#fcTDMAii As mentioned above, as a method of multiple 

iB^^U^<0^7x:^^<D:)j^t accesses other than explained TDMA 

LTfi. Jl^&5>SiJ#75^^ communication method, 

(FDMA: Freqency Division frequency-division-multiple-access 

Multiple Access);^^. f^^^^fj (FDMA: Freqency Division Multiple Access) 

#7c1^^(CDMA:Code Division method, code-division-multiple-access 

Multiple Access) Hf)^^ (CDMA:Code Division Multiple Access) method, 

ifhti^^K mmm^^XOmm etc. are mentioned. 

{iTDMAii{S:S^^cO#'^(h[Rl However, processing of circuit assignment is 

#"efc5o W^lHl^^ffl the same as that of case of TDMA 

V^S#^"Cti, Siife^fciTfS-^ communication method. 

^^iJfifci'^/^Jo^Tt^^^iB't'?)- Moreover, even when using cable circuit, 

i: (cict "9 . ±.7&(D:f5^t\^M<D processing similar to above-mentioned method 

^M^fjo ^ t'A^'^^'Vh^o can be performed by compounding or 

distributing signal simply in station. 

[0 0 12] [0012] 

immmmLXo ti-^m [problem to be solved by the 

m] INVENTION] 

^^i. l^f^lM^i^^'— K (AT It is possible to provide various services on 

M) ^fflV^fciA^i^ I SDN^ simple network with broadband ISDN net using 

\^X. ^li^cC t:'^ ^ v^>^ asynchronous transfer mode (ATM) now. 

/^t^^^y V ^7 — j:-e#^t* 5 In this ATM, not only implemented high-speed 

^ i:;iMtb^^c?oTV^5)o communication. 

ATM'Cti^fcifSj^iift^ll^ Corresponding flexibly is possible even if it is 

t fc tc iiXti < . Mit^ M services in which traffic is vigorously fluctuated 

(ON/OFF) f)^WiL<^Wt>^M without change request of allocation bandwidth, 

iir-^ mit^n^i[:!±B ^ i^ such as variable bit rate (VER: Variable Bit Rate) 

tzWiMi^^itlUX^^ti^'^M service represented by high-speed data 

t :y h V— b(VER:Variable Bit transmission from which communication state 

Rate) '^-'\f7.f^t\ fij'^lll^ (ON/OFF) changes vigorously, and 

^S^O^M^^^cC Ll^hv^ iy moving-image transmission by which encoding 

^ 'd^W^ L < ^itii" 2) fc'^ X compression was carried out. 
h^Xhm^ \mft^i~ 2) r i: 
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[0 0 13] [0013] 

rtt(^^L. m^i^LfcV^M^^ On the other hand, circuit setup used as the 

^;l^o^t6lEl^flJ'^T^M{^fi^ trigger or request signal of releasing was 

^(DhV0t^i:^M^W^t.tz. required for circuit assignment alteration in 

iit.MikOMMiW-^t^ii^^^'^hr^ conventional method mentioned above. 

tco ^tz. ^^^:^>h^l^^(D Moreover, since circuit allocation change is 

^Tjkid XXf^]^f)'^hMMMi^(D made by exact hand-shake which intervened 

iS^ff-^^ LXM^W^^TM the finalization notification of circuit setting, 

J: ^>'IEl^fi?^^^56^^^cC if circuit releasing check, etc. as an answer signal 

Lfc^EVU^J:y^:^ Kv^ai^ ^(dJ: from indication and sub station from station to 

^ iHl^SiJ'^^M^tTo'CV^Sfc sub station to station, circuit setup or releasing 

\B\^^'^1^tzaM1jk^\W^ procedure takes long time, 

ftv ^W^f^^^^^o ^(Dtc^A For this reason, when it tries to provide intense 

TM'C^^^ tiS ct 9 b ^ t service of traffic variation which is provided by 

:y t^^^ti^ ATM by prior art, there is only method of 

Jfefi^ff'C^Wt J: 5 t^^fzM continuing setting up fixed circuit regularly, and 

^t^ifis M^^^i^Bi^^'^^ it causes decline in circuit effectiveness as this 

i^m^ Licit < . result. 

:^(D'i^^t LXm^^^^teT Furthermore, since all fundamental processing 

^4S< iid^cfSo S are software processing, it will be limited to 

^^^i^M^^-^X yy h re T service whose scope of conventional method is 

^MXh^fz^^ low velocity, or line switching-service with fixed 

^^miti&^&(D-^—\f^i^rz traffic volume. 

[0 0 14] [0014] 

^0<t 5 ^c^Wfrt^fr This invention is carried out to such a 

t>tifzi^(DXh^X . iiftlHl^ background, comprised such that it aims at 

(D^'^^ i:XlMWL^M(D'0i^it providing TDMA communication method which 

:}octU^ffiBS^ti^[a2) can attain improvement in the speed and 

^TDMAiift:^^^^^^^"^ simplification of setup of communication line, 

wi:^@^i^i:f5o and releasing processing. 
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This invention aims at providing TDMA 
communication method which can make 
allocation state of communication line alterable 
flexibly according to traffic volume of data. 
This invention aims at providing TDMA 
communication method which can aim at 
effective usage of electric wave. 



[0 0 151 



[0015] 



mm ^nm-r ^t.^(D^m 



[MEANS TO SOLVE THE PROBLEM] 

This invention, by notifying to station by making 
into input traffic information traffic volume of 
data input into sub station from terminal unit, 
station always grasps traffic volume of all sub 
stations, it enables station to perform circuit 
assignment to each sub station without request 
signal in connection with circuit setup and 
releasing, furthermore, change in bandwidth 
can be adaptively performed in the middle of 
communication at high speed, and utilization of 
efficient communication line can be performed. 
They are main characteristics. 



[0 0 16] 



[0016] 

That is, this invention is TDMA communication 
method, comprised such that it is TDMA 
communication method which was equipped 
with two or more terminal units, two or more sub 
stations in which two or more of these terminal 
units were accommodated, respectively, and 
one station connected through two or more of 
these sub stations and communication lines. 



11/6/2003 



17/69 



(C) DERWENT 



JP9.214459-A THOIVISOM 



DERWENT 

i^^X^(D^^ioXXf^(DMi& and equipped said station and said sub station 

J^cDf^i^mtlMitM^^B'^i' with that sub station, and means to set up said 

5^S^iix.fcTDMAii{t;^ communication line between that station, 

^X^h^o :^WM(DWi^ti'^ according to connection request. 

<b::5^±^ HutS^^fls mitfiiS Characteristics of this invention, said sub 

7^^g;^^bi^jt$tLfcx--:^fi station is equipped with means to measure 

ioXXly<yyTM:^''hhyi:y amount con-esponding to traffic from data 

^t^^iS^t'Sft^Sy^t'S^^ amount and buffer amount which were 

i:^ ^(DM'^'^yk^mtiMM^ transmitted from said terminal unit, and means 

(ciii^ 5 t ^{i ;t . Huta to notify the measurement_result to said station, 

Sife^f±> ^coii^^tiTtSy^ said station is equipped with means to notify 

|plP:(c: Lfc;^^oT^^ n y time-slot position assigned to that sub station 

h^fi-^^fiftEiiff lp|^^igj^;^K] while it assigns said communication line 

\:iW^X^ t ti^K^(D^^\c adaptively per time slot according to this 

W^Xfc^ J^^sU y hiiiW^ measurement^result that it notified, 

list's ^^^lix.^ ^?>{^^ furthermore, sub station which received this 

r Oii^^^ttfc^^fi. ^(D notification is equipped with means to store that 

Pl'^X htitc-^^-^ M^T^ti y assigned time-slot position, and means to 

@^tB1t^5^©ir^ ^OW^ transmit data signal to that assigned time-slot 

T btLfc^-Y n y hfigt^ position immediately, said station is equipped 

r ^^ff -^^tt'^f'^i^ffl "t*5^ with means to monitor amount conresponding to 

^t^Mx^. ButSSift^ti^ m traffic which comes from said sub station, 

ti^^f)^h^\M't^ Yy^y^ means which newly assign time slot to the sub 

{^^^^^5S^i£^1"5^© station when time slots run short as a result of 

^roi£!ico^iSl^^^i^;^n the monitor, and means to notify assigned 

V f;O^^J£f S <t #^fJO-iF-^(c: time-slot position to the sub station. 

[0 0 17] [0017] 

::^^P^(;OT DMAiift;^^^? By TDMA communication method of this 

fi. 0^^^^^, iHl^fiJ^if invention, since procedures, such as circuit 

^^W^'^W-^^ }i(O^Wy^ setting request, circuit allocation indication, and 

'^W^^^t^^\^. ^-^AJ^P circuit setting check, are unnecessary, 
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assignment of time slot can be performed at 
high speed. 

For this reason, even if it is services in which 
traffic is vigorously fluctuated without change 
request of allocation bandwidth, such as 
variable bit rate (VER:Variable Bit Rate) service, 
it can respond flexibly. 



[0 0 18] [0018] 

^tc, mt^^^\^U, i^ftt"^ Moreover, it is desirable to have means to 

^^\„^^(75^/j^(- Lfc;^^oT decrease the number of time slots used among 

Pl^^X htitz^4 -^^^ y h(D time slots assigned to said sub station 

J^^^ y h(D according to reduction of data amount which 

W^^WJ^^^^^^^m^^^ should transmit. 



[0 0 19] [0019] 

p 5/ h(DMik^M\^<^ Also about releasing processing of time slot, in 

V^Tt»*^P>^'C{t. MWn^^. this invention, since procedures, such as 

M'^^^. Mik^M^J:t'O^M releasing request, releasing indication, and 

t^yf^X^h^tz^l^^ ^-^A^ releasing check, are unnecessary, change in 

ti y h (Di^^^^iMi^ff 0 ^ t time slot can be performed at high speed. 



[0 0 2 0] 



[0020] 

Furthermore, it is desirable to have means to 
delete time slot which is not used for said sub 
station through n frames among time slots 
assigned to the sub station from means to store 
said time-slot position autonomously. 
This secures unwastefully time slot for 
assigning newly generated data signal in 
station, time slot can be utilized effectively. 
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[0021] 

Moreover, it can also be considered as 
composition which equips said station with 
means to release assignment of the (m is 1 or 
more integer) time slot when data signal does 
not arrive at said time slot through m frames 
continuously. 

Or said station is equipped with means to notify 
receiving result for every time slot of data signal 
transmitted from sub station to which time slot 
was assigned to the sub station (according to 
ACK and NAK), it can also be considered as 
composition which equips said sub station with 
means to delete that (for p to be 1 or more 
integer) time slot from means to store said 
time-slot position autonomously when said 
receiving result which comes from this means to 
notify is negate continuously p times about one 
time slot. 



[0 0 2 2] 

(Dn^jtnmLx^^j-^^oy 



[0022] 

When data disconnect temporarily in 
unexpected situation according to these 
composition, situation of judging this to be the 
communicative completion and releasing time 
slot can be avoided. 

Value of n, m, and p in this case is good to set 
up the optimal value beforehand according to 
communicative situation. 
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HN tBS:H&^ fi, ^ ^ A n 5/ h As for said station, it is desirable to have means 

i^^V^X htitz^^-A^lb^it^ to notify receiving result for every time slot of 

ti-Sx—t^jf-^co^^ A;^ n 5/ data signal transmitted from sub station to 

h%(D^iW'i^7^^-i<D^M\^M which time slot was assigned to the sub station, 

^■t■?)^^^^ix.^ mti^^lz. and to have logical-operation means to alter 

-iO^it^T^^i^^y h^i\t means to record the receiving result on said sub 

t Tf2^ t milB^ 4 J^:^^iy h station as a bit string, and to store said time-slot 

fig^Elt-rS^^^^M-t-S position in it. 

fraS?ll^^^^ii;t5 - i::^^M This logical-operation means are good to 

^tv\ :L(DtmMM%^^i'i. include means to record said receiving result as 

MW.i'^^WL<oy l^—M^t>fz. a bit string through two or more continuous 

D HNiaSft^:^^ V^^\t\^ frames, means to take logical sum of that bit 

X^^-f^^'^t. i(DM^(0 string about time slot to which two or more of 

:7 V— i^(D^^C^^■f5^'< -^^ those frames con-espond, and means to take 

5/ h tuov^T^co h^W^ this logical sum and AND of time slot to which 

MfQ'kt^^^t, rtDfraS^P table as means to store time-slot position 

i:^-Yi^;^n5/b fig ^ fStit" corresponds. 

-5^©^ LTOx— Furthermore, this logical-operation means are 

■f'S^'f-^.^ns/ h(D^W^^ good to include means which take logical sum 

t^^^t^^t^^tf}>X\f''o about corresponding time slot with new 

^KDimM^W^'^it. assignment information which displayed said 

mB^M^tWzl^PV^X^m AND and time slot which newly acquires 

#■^"■5 J>^^ti y h ^— oco assignment by bit string about one frame, and 

•7 u—J>>\'io\/ ^X t' y h ^UT"^ replace that logical sum with said table. 

[0 0 2 4] [0024] 

rtil^iti(i> ^MXii'i^<D7- According to this, by sub station, data can be 
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—zfM^ Ltzti^rsX simply transmitted according to this table. 

Bl^illffi''5^i::*^T*#5o S Moreover, hardware processing can perform 

7t. "dv h^iJlc^L-TlraSligit management of time slot by perfomiing logical 

9 w J; "9 > operation to bit string. 



[0 0 2 5] 



[0025] 



[EMBODIMENT OF THE INVENTION] 



[0 0 2 6] 



[0026] 



[: 

m(r>m^^m i fi\^\^m 3 ^# 

BP.tTM-rSo TDMAiifi 

T DM A 7 1^— A <Dt#fi£ tjtA^* 
f!j-el5iP.^ Ufcm 1 9 i *iiT'fc 

2~1 4 

V^So 121 1 fi^^B^^^-M^iJ 
(^i^^lBICO T DM Aiggoy n 

^^-^M0iJ<7)S«&^iR!lOT D 
MAiggc^:/p >;/ i^lf fiJcHlT'fe 

n 5/ flD^HT'fc 6o ^ ^ -eft. 



[EXAMPLES] 

(1st Example) 

Composition of this invention 1st Example is 
explained with reference to FIGs. 1-3. 
The whole TDMA communication method 
composition is as common as FIG 18 explained 
by prior art example. 

Moreover, composition of TDMA frame is also 
as common as FIG 19 explained by prior art 
example. 

Sub station 12-14 and station 11 are equipped 
with characteristic composition of this invention 
shown in FIGS. 1-3. 

FIG. 1 is block diagram of TDMA apparatus by 
the side of sub station of this invention 1st 
Example. 

FIG. 2 is block diagram of TDMA apparatus by 
the side of station of this invention 1st Example. 
FIG 3 is principal part block diagram of line 
control part by the side of station of this 
invention 1st Example. 

Here, it explains as an example which uses 
radio circuit. 
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«^ T DM Ailft;ib^^X'& 
oT. ^MmWil 6-1 8 
^(Dii^M^mi 6~1 8^^^tl 
^'W^^fltz^mi 2~1 4 
t. ^(D^mi 2~1 4 tuu 

Sife^i 1 mmmi 
lidxwmi 2~i 4(c(i. 

1 2~1 4 jo<tI>'^<7)SJ^fe^l 
1 (^FBlfCBfjfB»llI^^iS^-t- 
tTOTDMAi^gl 
OMjoJ:t>'l OB^iix./cTD 



[0027] 

This invention is TDMA communication method, 
comprised such that it has temiinai unit 16-18, 
sub station 12-14 in which this temriinal unit 
16-18 was accommodated, respectively, and 
one station 11 connected with this sub station 
12-14 through radio circuit, it is TDMA 
communication method which equipped station 
11 and sub station 12-14 with TDMA apparatus 
10M and 10B as means to set up said radio 
circuit according to connection request between 
the sub station 12-14 and its station 11. 



[0 0 2 8] 

r^fi, i^^l 2~i 4{i, i!g 
V ^ 6 0 M jo i XJXf) Y 

m%^^^mmi 1 1 {cii^-r 
\^x(mmm%2, 9 

th\^^(0^mr 2~1 A\Z.m 

3 9 BCDpr^^m^ 5 o^m 



[0028] 

Here, characteristics of this invention, sub 
station 12-14 is equipped with input traffic 
measurement part 60M as means to measure 
amount corresponding to traffic from data 
amount transmitted from temninal unit 16-18, 
and buffer amount and input traffic 
monitoring-part 61 M, and line control part 39M 
as means to notify the measurement_result to 
station 11, station 11 is equipped with allocation 
processing part 50 of line control part 39B as 
means to notify time-slot position assigned to 
that sub station 12-14 while It assigns said radio 
circuit adaptively per time slot according to this 
measurement_result that it notified, 
furthermore, sub station 12-14 which received 
this notification is equipped with line control part 
39M as table 40 as means to store that 
assigned time-slot position, and means to 
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X.. ^ bl^, :L(DM^^^l'ftc transmit data signal to that assigned time-slot 

2~14(i, -^(DWV^X position immediately, station 11 is located in 

t>tLfc^ -f n 5/ bfvig^ta place which equipped allocation processing part 

LX<D'r—'fji'4 50 with means which newly assign time slot to 

Ot, ^(DpV^X htitz^^ the sub station 12-14 when amount 

;^ n 5/ hfigfdx— ^-ff -^^S: corresponding to traffic which comes from sub 

hli^^is-th^^t LXcomB station 12-14 is monitored by line control part 

^J^^ 3 SMt^Mx., 39B and time slots run short as a result of the 

1 1 fi^ 1 2 ~ 1 4 Ti^b^J monitor, and means to notify assigned time-slot 

5 h ^ t 5/ iJ' KM!t^'t 5 S position to the sub station. 
^HIMW 3 9 B T-ra L. 

t^^S:-t^t^^(D^mi 2~ 

PV^X^^^t. pmxfc^^ 

^-r 5 t ^fJ ^ ^S§|5 5 0 

[00 2 91 [0029] 

^{.1. ^^^M^—'MMM^^WJif Next, operation of this Invention 1st Example is 

^mm-r^o |211*3<J;OT2(^ explained. 

Tfk-tT DMA'^MXi^. —^(D With TDMA apparatus shown in FIG 1 and FIG 

'f—^i'iAt}^S0MioXU3 2, common data are sent to input traffic 

OB^-^ LXAt) y^'cv^ Wi measurement parts 60M and 60B through input 

gg|5 6 0 M*5 ct 6 0 B Xz."^ h parts 30M and 30B. traffic volume input here is 

r r XXti $ H 6 b -7 t y measured. 

^S;^^+S'J^tb2)« Xf) h 9 t Inflow data amount to buffer memory 31M and 

^ Wi"^^ 6 0 M:}o J; 0= 6 0 B 318 for every TDMA frame measured in input 

CiXlfS'J^tiSTDMA^i/— traffic measurement parts 60M and 608, and 

yVr:^^^) 3 1 M:}o non-transmitted data amount accumulated into 

ctTJ^S 1 B^cDs^Ax—^fi^a buffer memory 31 M and 318, monitor is carried 

X.'il^^yyr 3 IMioJ: out by input traffic monitoring parts 61 M and 

t5 3 1 BF^tci^^^ttTV^S^ 618, and line control parts 39M and 398 notify 

iUffiOr^^-^Sfi, A;'jh7t the result. 

:y iJ'^SpPe IM^oiU^e 1 B Data which went input traffic measurement 
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IdT^ — ^ ^ti. ^(D^^li^ parts 60M and 60B are once stored in buffer 

^^J^^ 3 9 iTJ^ 3 9 B {vi memory 31M and 31 B, pre-ampoule outputted 

ii^^ti-So A:t} hvi^y^M from pre-ampoule generation parts 32M and 

"^^6 OMioXne OB^SS 328 is added to read data in TDMA frame 

t fcx— ^ fiv tcAy^< y^T generation parts 33M and 338, it is modulated 

y 3 IM^oitl^S 1 Brttc irregular and transmitted by transmission 

Wx.hth. Bm^tifcv'—^i^ sections 34M and 348. 

ay y T >-fji^±f^^ 3 2 M jo 

XU3 2 B^>ibm:h)^HfcyV 
«3 3M*Dj:t>*3 3B(:iT{^- 

So 



[0 0 3 0] 

1 ~ 1 4;/55TDMA71/ 

2 7 ~ 2 9 Kmrn-r 

^3 9M{::J:o-cM$tb5o 

^ ^fz. mm\mt^\^ t d 

MA71/-i=s^fife^3 3M(;iT 
3 4 M^JSS tTi^ffi-t"5o 



[0030] 

When sub station 21-14 transmits to user 
information channel 27-29 to which it was 
assigned in TDMA frame, the transmission is 
controlled by line control part 39M. 
In addition, in outputting circuit control signal, it 
adds pre-ampoule to circuit control signal made 
in line control part 39M instead of 
above-mentioned input data in TDMA frame 
generation part 33M, transmission-section 34M 
are gone and it transmits. 



[0 0 3 1 ] [0031] 

— S:ft U/t{t-^(l^lt^ 3 On the other hand, it demodulates received 

5M:JoJ:t/3 SBldT^P^ signal by receiver sections 35M and 358, 

ix, TDMAy' Ix— i=s5>^f^3 pre-ampoule is excluded in TDMA frame 

6MioJ:0^3 6 B}viT:7°y TV decomposition parts 36M and 368, circuit 

7'>'V^I^;^^tL, iHl^^J^tf ^fi control information is sent to line control parts 

[Hl^fiJ'^^fP 3 9M4o<J:t/3 9 B 39M and 398, user information is sent to user 
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information-processing parts 37M and 37B. 
This operation is controlled by line control parts 
3gM and 39B. 

After that, user information sent to user 
information-processing parts 37M and 378 is 
outputted through output parts 38M and 38B. 



[0 0 3 2] 

6 lM*Dj;t>'6 1 B{CX^=-^ 
fi. 1 2 ~ 1 4 XhM\' 

o tzAy^mmu 3 9 M\m^ 
mi iKmm^ti. mmmi i 

\%^i-m 1 2 ~ 1 4 (omi 



[0032] 

About processing of input traffic infomriation 
which is infomriation measured with monitor by 
input traffic monitoring parts 61 M and 61 B here 
If it was sub station 12-14, once it will be 
accommodated in line control part 39M, it is 
transmitted to station 11 in above-mentioned 
procedure, if it is station 11, input traffic 
information and input traffic information on 
locality which were received from sub station 
will be collected collectively, allocation 
processing part 50 performs calculation and 
assignment of required band of each sub station 
12-14 based on this information. 



[0 0 3 3] 

^^fo ^^x\tmim\^x(D 

1 2 ~ 1 4 \fi.Xts hyty^^ 
m^X^XAtlhy\^y'^m:lie 
XXJ^&m(Dy<-/yT ^^'^V 3 1 



[0033] 

Sequence diagram of circuit setting processing 
in this invention 1st Example is shown in FIG 4. 
Here, let period of circuit assignment be TDMA 
frame period. 

When data are input from terminal unit 16-18, 
sub station 12-14 notifies data amount 
accumulated by input traffic information into 
buffer memory 31 M of input traffic volume and 
locality to station 11. 
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In allocation processing part 50 of station 11, it 
is judged whether bandwidth currently assigned 
to each sub station 12-14 is suitable based on 
input traffic information from each sub station 
12-14, if capacities are insufficient, it notifies to 
each sub station 12-14 by making indication of 
additional allocation of time slot 27-29, i.e., user 
information channel, into new circuit allocation 
information. 

In each sub station 12-14, data in buffer 
memory 31 M are transmitted to station 11 
according to assignment by station 11. 
In this invention 1st Example, since band 
assignment is performed using input traffic 
information, even when input traffic volume is 
fluctuated during communication, the fluctuation 
can be followed and the number of assignment 
user information channels can be altered. 



[0 0 3 4] 

1 2-^1 4t&Mmi lom^ 



[0034] 

(2nd Example) 

FIG. 5 is sequence diagram of releasing 
processing of user information channel of this 
invention 2nd Example. 

User infonnation channel is synonymous with 

time slot in TDMA method. 

Here, it explains as a 2nd Example. 

However, it can be used combining the 

above-mentioned 1st Example. 

First, between sub station 12-14 and station 11, 
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user information channel 27-29 shall once be 
set up by procedure which was explained in this 
invention 1st Example. 

Sub station 12-14 transmits the data, when data 
are input from terminal unit 16-18. 
However, when data which data from terminal 
unit 16-18 should complete, and should be 
transmitted are lost, transmission of data is 
stopped and user information channel 27-29 is 
released autonomously. 

In this case, about notification of releasing of 
user information channel 27-29 with respect to 
station 11, desired methods can be taken from 
sub station 12-14. 

In addition, in FIG 5, allocation processing part 
50 of station 11 detects releasing of user 
information channel 27-29 with un-receiving of 
data in station 11. 



[0 0 3 5] 

3 9M(^g|f|5:/n 5/^^tjjjtE]T' 
fc^o ^^^1 2~i 4{i, mi 

(?5TDMAiggl 0M(D^|g7' 
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[0035] 

(3rd Example) 

FIG. 6 is principal part block diagram of line 
control part 39M by the side of sub station of 
this invention 3rd Example. 
Sub station 12-14 has counter 1 of 1st which, as 
shown in FIG 6, counts number of times which 
canied out transmitting stop continuously fixed 
circuit assignment period to each user 
information channel 27-29 in line control part 
39M in functional-block block diagram of TDMA 
apparatus 10M of FIG 1, If value of this counter 
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~ 2 9 {CM L■Ci^t>^ 1 reaches value set up beforehand, 

1 coM/i^fcb/i^'CfciSl^L corresponding user information channel will be 

tzim^m-r^t. m^^-r^^^- released. 

'f^Wi^-^^'^^^Mikir^o ^ Processing of this counter 1 is explained. 

[0 0 3 6] [0036] 

El 7 }c:2^^0^^HllM0'(jlc4o{t Processing flow of counter 1 in this invention 

1 co^sQiS^ 3rd Example is shown in FIG. 7. 

•f o 13 7 l^ioV i # @ (7) In FIG. 7, value of counter 1 with respect to i-th 

~i^tt^5^-V-t-/i' ( i ) {^^1" user infonnation-channel (i) is expressed with 

^1^^ 1 (7>fil^ A ( i ) t? A(i), setting value for releasing is set to a. 

^?S5ccr)/cJ!!)<75^^fit^ a First, between sub station 12-14 and station 11, 

<bi"?io ^■f^ 2~1 4 user information-channel (i) shall once be set 

irSift^l 1 cofHlCifi, :$:^P!^ up in procedure which was explained in this 

Lfc J: 9 T'.e # invention 1st Example. 
|li"CV^o7t^^— tftf When it has counter 1 every user information 

/v- ( i ) :^^^S$:^TV^5t><^ channel 27-29, input of data from terminal unit 

<b t'6o 1 2 ~ 1 4 (i^— 16-18 is detected and there is input of data with 

if If ^f - •t^>'^27~29fe(c respect to (70) and user information-channel (i) 

iJ^v^ I'k^^. ffi^l^Bl from terminal unit 16-18, sub station 12-14 

6~1 B,i)^h(0'f^'^ (DXti^ transmits (71) and data, and resets counter 1 

i^mu (7 0). 6~ (72). 

1 8 ;^^bOJt-~1f1WIB^-V^-/'^ However, when data which data from terminal 

(i) {Cjftf ^(^Aj/^/J^ unit 16-18 should complete or decrease in 
fcS^-o-t-ti (7 1). X— number, and should be transmitted to user 

iiif \^-^ t> ^9 l%:D±y ht" information-channel (i) are lost, transmission of 

-5 (7 2)o U/5=>L. ffi^i^gl (71) and data is stopped, counter 1 is counted 

6~1 8 7)^^(^r-^;55|flT^ up (73). 

tzi'±M^J^ L^— if tt^^-Y^^/^ \A/hen It is under setting value a for releasing of 

(i) {dMUToiff-f'^tr— value A(i) of counter 1 with respect to user 

-^^ < ^£-oti^^{z.it (7 infonnation-channel (i), (74) and sub station 

1). "f^^ (D^it^WitL, lJ 12-14 continue communication, when setting 
^''^ 1 ^y\Tv value a for releasing of value A(i) of counter 1 

(7 3)» =i--~f*^M.'f^^'^)^ with respect to user information-channel (i) is 
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reached, (74) and corresponding user 
information-channel (i) are released (75). 



[0 0 3 7] [0037] 

ip.tc^ 2~1 4<D^\^^ Moreover, in allocation processing part 50 of 

Sr|5 5 0 X^ts if tf ^^-Y sub station 12-14, releasing of user information 

:^>jU2 7~2 9<DMikt:^^L channel 27-29 is detected, and releasing of 

if tf ^^-Y^v'V 2 7 ~ 2 user information channel 27-29 is performed. 



[0 0 3 8] 
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[0038] 

(4th Example) 

Block configuration of line control part 39M by 

the side of sub station of this invention 4th 

Example is shown in FIG. 8. 

Moreover, in this invention 4th Example, it is 

composition which, as shown in FIG. 8, 

equipped line control part 39M by the side of 

sub station with 2nd counter 2. 

In order to explain this invention 4th Example, 

signal for transmitting receiving state in station 

11 to sub station 12-14 will be called receiving 

state information. 

Counter 2 is provided to each user Information 
channel 27-29, it counts up or resets fixed 
circuit allocation period. 

User information channel which corresponds if 
value of this counter 2 reaches value set up 
beforehand is released. 
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^^•^^-■'^^MM.'t^o -1(0:^ Processing of this counter 2 is explained. 
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FIG. 9 is figure showing processing flow of 
counter 2 in this invention 4th Example. 
In FIG. 9, value of counter 2 with respect to i-th 
user information-channel (1) is expressed with 
B(i), setting value for releasing is set to b. 
First, between sub station 12-14 and station 11, 
user information-channel (I) shall once be set 
up in procedure which was explained in this 
invention 1st Example. 

Station 11 will transmit signal ACK with which 
reception success is expressed as receiving 
state information which shows that to sub 
station 12-14, if data are received. 
Moreover, when data are not able to be 
received, signal NAK showing reception failure 
is transmitted to sub station 12-14. 
Sub station 12-14 has counter 2 every user 
information channel 27-29, and when this 
receiving state information is received and (80) 
and ACK are received, it resets (81) and 
counter 2 (82). 

When NAK is received, or when ACK is not able 
to receive for reasons of code error on 
transmission-line etc., (81), counter 2 is counted 
up (83). 

When it is under setting value b for releasing of 
value B(i) of counter 2 with respect to user 
infomnation-channel (i), (84) and sub station 
continue communication, when setting value b 
for releasing of value B(i) of counter 2 with 
respect to user information-channel (i) is 
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reached, (84) and corresponding user 
information-channel (i) are released (85). 
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[0040] 

Moreover, about detection of releasing of user 
information channel 27-29 in sub station 12-14 
in station 11, in allocation processing part 50 of 
station 11, releasing of corresponding user 
information channel can be reliably known at 
counting about number of times of continuous 
transmission of NAK with respect to user 
information-channel (I). 
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[0041] 

(5th Example) 

Block diagram of line control part 39B by the 
side of station of this invention 5th Example is 
shown in FIG 10. 

Station 11 has 3rd counter 3 which counts 
number of times which had not data received 
continuously fixed circuit allocation period to 
each user information channel 27-29 in line 
control part 39B of the TDMA apparatus 10B, 
user information channel 27-29 which 
corresponds if value of this counter 3 reaches 
value set up beforehand is released. 
Processing of this counter 3 is explained. 
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[0042] 

In FIG 10, value of counter 3 with respect to i-th 
user infomnation-channel (i) is expressed with 
C(i), setting value for releasing is set to c. 
First, between sub station 12-14 and station 11, 
user information-channel (i) shall once be set 
up in procedure which was explained in this 
invention 1st Example. 

Station 11 has counter 3 every user information 
channel 27-29, to data transmission from sub 
station 12-14, it detects reception or 
un-receiving every user information channel 
27-29, and when (90) and this receiving state 
are reception, (91) and counter 3 are reset (92). 
When not having received this receiving state, 
(91) and counter 3 are counted up (93). 
When It is under setting value c for releasing of 
value C(i) of counter 3 with respect to user 
information-channel (i), (94) and station 11 
continue communication, when setting value c 
for releasing of value C(i) of counter 1 with 
respect to user information-channel (i) is 
reached, (94) and corresponding user 
information-channel (i) are released (95). 
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[0043] 

In this case, although methods desired about 
detection of releasing of user information 
channel 27-29 in station 11 in sub station 12-14 
can be taken, concrete example from which sub 
station 12-14 releases user information channel 
27-29 using counter 1 or counter 2 used in this 
invention 3rd Example and this invention 4th 
Example is shown below. 
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First, in order to release circuit, case where sub 
station has counter 1 and station has counter 3 
is explained. 

Sequence diagram of releasing processing of 
user information channel 27-29 in this invention 
5th Example is shown in FIG 12. 
In addition, in order to give explanation easily 
here, and to release user information channel 
27-29, case where "3" is chosen as a setting 
value of counter 1 and counter 3 is specifically 
explained. 



[00 4 5] [0045] 

2 — 1 4i Slfe^ \\(D Between sub station 12-14 and station 11, user 

Wz.\-t, if%Wi%—%%W<:% information channel 27-29 shall once be set up 

tTtJ; 9 ^.^¥l'iT*v^o7t^^ in procedure which was explained in this 

— +^''tf ^f^-Y^/w 2 7 — 2 9 invention 1st Example. 
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Sub station 12-14 has counter 1, and station 11 
has counter 3. 

Moreover, let period of circuit assignment be 
TDMA frame period. 

Sub station 12-14 transmits the data, when data 
are input from terminal unit 16-18. 
However, transmission of data is stopped when 
data which data from terminal unit 16-18 should 
complete, and should be transmitted are lost, 
counter 1 about number of times of 
un-transmitting of data which locality has is 
counted up. 

Moreover, in station side, when reception of 
data is not performed, counter 3 about number 
of times of un-receiving of data which station 11 
has is counted up. 

Even if it is in situation where data are not 
transmitted, when counter value which sub 
station 12-14 and station 11 have is under 
number of times "3" that carried out initial 
establishment, user information channel 27-29 
is set up. 

However, user information channel 27-29 set up 
between sub station 12-14 and station 11 by 3rd 
data un-transmitting is released. 
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When two or more user information channels 
are used, only unnecessary user information 
channel can also be released with approach 
similar to above-mentioned procedure with 
reduction of input traffic volume. 
This 

Corresponds to reduction processing of 
assigned bandwidth which was stated in this 
invention 1st Example. 
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[0047] 

(6th Example) 

Next, in order to release circuit, sub station 

12-14 explains counter 2 about case where 

station 11 has counter 3. 

This 6th Example can be utilized combining 

above-mentioned each Example. 

Sequence diagram of releasing processing of 

user information channel 27-29 by receiving 

state-information (ACK) un-receiving with data 

transmitting stop of sub station 12-14 in this 

invention 6th Example is shown in FIG 13. 

In addition, in order to give explanation easily 

here, case where "3" is chosen as a setting 

value of counter 2 and counter 3 for releasing 

user information channel 27-29 is specifically 

explained. 

Sub station 12-14 transmits the data, when data 
are input from terminal unit 16-18. 
However, transmission of data is stopped when 
data which data from terminal unit 16-18 should 
complete, and should be transmitted are lost. 
It becomes impossible for station 11 to receive 
data as a result. 

It is reception failure as receiving state 
infomriation, NAK is transmitted to sub station 
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12-14. 

This receiving state information NAK is received 
in sub station 12-14, the number of times of 
continuous is counted by counter 2. 
When this counter value is under fixed number 
of times "3", data can be transmitted to usual, 
but transmission of data with respect to 
con'esponding user information channel is 
stopped and released in phase which reached 
three predetermined numbers by continuous 
ACK un-receiving. 
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[0048] 

Moreover, in station 11, when checking 
receiving situation of data from sub station 
12-14, and reception of data is not made, 
counter 3 which locality has is counted up. 
In time, station 11 performs releasing 
processing of user information channel 27-29 
as this counter value reached fixed number of 
times "3." 

In addition, fixed counter value which sub 
station 12-14 set up for releasing of user 
information channel 27-29 and station 11 have 
is set as value with equivalent sub station 12-14 
and station 11. 
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and station 11 has counter 3 succeedingly is 
explained. 

Sequence diagram of releasing processing of 
user infomiation channel 27-29 by receiving 
state-infomriation (ACK) un-receiving in this 
invention 6th Example is shown in FIG 14. 
In addition, in order to give explanation easily 
also here, case where "3" is chosen as a setting 
value of counter 2 and counter 3 for releasing 
drcuit is specifically explained. 
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Station 11 will carry out reception success as 
receiving state information which shows that, if 
data are received, ACK is transmitted to sub 
station 12-14. 

Moreover, when data are not able to be 
received, reception mistake is made as 
receiving state information which shows that, 
NAK is transmitted to sub station 12-14. 
This receiving state information is received in 
sub station 12-14, when NAK is received, or 
when ACK is not able to receive for reasons of 
code error on transmission-line etc., number of 
times of continuous to which ACK reception was 
not performed is counted by counter 2. 
\/Vhen this counter value is under fixed number 
of times "3", data can be transmitted to usual, 
but transmission of data with respect to user 
information channel in any one of is stopped 
and released among corresponding user 
information channels 27-29 in phase which 
reached three predetermined numbers by 
continuous ACK un-receiving. 
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[0051] 

Moreover, in station 11, in the same manner to 
the above, when checlcing receiving situation of 
data from sub station 12-14, and reception of 
data is not made, counter 3 which locality has is 
counted up. 

When this counter value reaches fixed number 
of times "3", station 11 performs releasing 
processing of user information channel 27-29. 
In addition, fixed counter value which sub 
station 12-14 set up for releasing of user 
information channel 27-29 and station 11 have 
is set as value with equivalent sub station 12-14 
and station 11. 
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[0052] 

Moreover, sequence diagram of forced 
releasing of user information channel 27-29 by 
transmitting NAK to FIG 15 as receiving state 
information in this invention 6th Example is 
shown. 

In addition, example at the time of making 
setting value of counter into 3 times explains on 
account of explanation also here. 
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received. 

However, in station 11 for a certain reason, 
when request of releasing of user information 
channel currently used arises, station 11 
transmits receiving state infomnation NAK 
showing data un-receiving to sub station 12-14. 
In station 11, it treats as what data reception 
with respect to corresponding user infonnation 
channel had not received, and number of times 
of continuous transmission of this NAK is 
counted by counter 3, it is considered as 
releasing of user information channel which 
corresponds in phase which reached 
predetermined number 

\A/hen reception of ACK is not perfonned in sub 
station 12-14, the number of times of 
continuous is counted by counter 2, 
transmission of data is stopped as that from 
which corresponding user information channel 
was released in phase which reached 
predetermined number. 
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[0054] 

(7th Example) 

Sub station 12-14 has table 40 which, as shown 
in FIG. 1, described user information channel in 
TDMA frame assigned to locality by ON/OFF of 
bit. 
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5^^iftH^^^-^>'i^ 2 7-- user information channel 27-29 in this invention 

2 9 (OWC^X'f—^^--^)\^(D 7th Example is shown in FIG 16. 

Mff^lil^^'fo 1 6l:1i. In FIG 16, in order to give explanation easily. 
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[0056] 

In inside of the TDMA apparatus 10 table 40 
shown in M of FIG. 1 

As shown in FIG 16, recording table 130 of 
receiving state information, logical-sum table 
131 of recording table 130 of receiving state 
information, allocation , data table 132 of user 
information channel 27-29 in just before frame, 
new circuit allocation information table 133 
having shown position of user information 
channel 27-29 which newly permits use from 
station to sub station, and allocation data table 
134 of updated user information channel 27-29 
are provided. 

All of such information shall be described in 
bit-map form. 

With new circuit allocation information and 
allocation data table, "1" shows use of 
applicable channel, "0" shows un-using it, by 
receiving state information, "1" shows reception 
success (ACK), "0" shows reception failure 
(NAK). 
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First, situation where two user information 
channels, No. 2 and No. 6, are already 
assigned to sub station 12-14 among user 
information channels 27-29 is assumed. 
Therefore, in sub station 12-14, data 
transmission is perfomned using user 
information channel of No. 2 and No. 6. 
On the other hand, in station side, receiving 
state of user information channel of these both 
are checked, receiving state information is 
returned to sub station. 

After that in FIG. 16, input traffic volume 
increases, station 11 judges that bandwidth is in 
the present insufficient, indication is given out 
with new circuit allocation information table 133 
so that additional assignment of the user 
information channel of No. 1 may newly be 
carried out. 
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[0058] 

As a calculation for renewal of allocation table, 
logical sum is taken to bit for every burst within 
receiving state information, and logical-sum 
table 131 of receiving state information is made. 
Next, AND is taken between allocation data 
table 132 and logical-sum table 131 of said 
receiving state information, and judgment 
whether user information channel under present 
allocation is continued and used is made. 
Furthermore, new allocation data table 134 
having shown user infonnation channel used for 
the next TDMA frame is updated by taking 
logical sum to calculation result of this AND, 
and bit for every burst of new circuit allocation 
information table 133. 
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TDMA7 1/— New allocation data table 134 which newly 

"iftff#^-t^>'^^:^ l^tz^M assigns user information channel of No. 1, No. 

S>J'^r — ^ X— T'/u 13 4^3? 2, and No. 6 is made by this operation. 

So 
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In addition, an example of the updating method 
of allocation table of user information channel is 
shown. 

Receiving state information is abbreviated and 

method to update combining log of past of such 

infomriation etc. is considered. 

Moreover, case where allocation data tables, 

receiving state infomriation, and all the new 

circuit allocation information were expressed in 

bit-map form here was explained. 

However, similar processing can be perfonned, 

if processing is performed once it converts into 

expression like this time, when desaibing in 

different form. 
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(8th Example) 

This invention 8th Example is explained with 
reference to FIG. 17. 

FIG. 17 is the whole TDMA communication 
method block diagram of this invention 8th 
Example. 

This invention 8th Example implements TDMA 
communication method explained in this 
invention 1st-7th Example using cable circuit 
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Terminal unit 16-18 is accommodated in sub 
station 141-143, respectively, each sub station 
141-143 is connected to station 140 through 
optical fiber 144 and omnidirectional coupler 
145. 

In this omnidirectional coupler 145, all 
wavelengths are supplied to all branched paths. 
TDMA communication method using radio 
circuit mentioned above can be similarly 
explained in TDMA communication method 
which used this cable circuit. 
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(Example conclusion) 

According to this invention 1st-6th Example, in 
access system of communication of wide band 
and capacity variable, station 11 performs setup 
of bandwidth according to traffic volume input 
into sub station 12-14 from terminal unit 16-18, 
and to compensate for change of input traffic 
volume, it is real-time, change of bandwidth is 
made, and utilization of efficient communication 
line can be performed. 

Moreover, autonomous transmitting stop by the 
finalization of data transmitting of sub station 
12-14, by circuit releasing and change in 
autonomous bandwidth by decrease of data 
amount of sub station 12-14, even when there is 
intense traffic variation, management of efficient 
communication line resource can be performed. 
Furthermore, while forming processing of circuit 
setup time into hardware processing, it 
becomes possible to shorten very much 
connection delay which is needed for circuit 
setup by having simplified hand-shake like 
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Lfz Z t 'QM^Wt'&^^'S^'-^ t before, moreover, procedure of circuit releasing 

^^^MM^W^\^M< ^ can also be simplified significantly. 

tTb^^Mt^j:^ . t.tz^ IhIH^ Simplification of this control has effect of 

MufD^Mhi^^i^^VH^it-t^^ drawing lightening of load of station, and 

tt^^^t^ii^o ^tb^O^iJ^ reduction of hardware scale, with response to 

Offit5&'fb:{i. iiijS^:a;S'^co>PfJS high-speed processing. 

tth'(^. ^MMi(D^^(D^^ Moreover, high circuit use effectiveness, 

t K TM^<^Wh^M stability with respect to control-information loss, 

< ^:^^'n t^-i^J^Oo t.fz^ tel and inhibitory effect of after-generation by 

^MMi.io XXf^^^^MMM.<Dfc control-information loss are realizable by 

^^<D^MM}ioXXI^l^X^(D:fy ^ making counter setting value in station and sub 

y'$'^'^j$.^MW£W.ti'i>:i station for circuit releasing and bandwidth 

tX\ ifjv^m^^ffl^^, reduction into suitable value. 

imm^\m'r^^'&^. mm 

So 

[0 0 6 2] [0062] 

Si±. ^y^MMM As mentioned above, as a method of multiple 

(cUi^ tT#7tTDMAiiff ;^ accesses other than TDMA communication 

^^^(D^7u^^^(D:>^^t LX method explained to this Invention 1st-6th 

fls Ji^S^^^-fl^Tc^^ Example, frequency-division-multiple-access 

(FDMA:Freqency Division (FDMA:Freqency Division Multiple Access) 

Multiple Access):^"^. ^^^j^M method, code-division-multiple-access 

^7c^^(CDMA:Code Division (CDMA:Code Division Multiple Access) method, 

Multiple Access)lJ^^li t't^^ etc. are mentioned. 

iifhti^t^. iHl^SiJ^Tco^&a However, processing of circuit assignment is 

li-iTDMAMit^^<^^^t'^ the same as that of case of TDMA 

^Xh^o t.fc, |2117(C:^L communication method. 

tz^^M^^^^^^^^Xh. Moreover, even when using cable circuit shown 

aife^{-Tft#^^|ifi{--nJ7K* in FIG. 17, processing similar to 

Ttfi^^ia-f-S ^ ^ J: "9 s above-mentioned method can be performed by 

(D:b^tW\U(D^M'k^ 0 t compounding or distributing signal simply in 

/O^nTt^T'fcSc station. 
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[ADVANTAGE OF THE INVENTION] 

As explained above, according to this invention, 
setup of communication line, and improvement 
in the speed and simplification of releasing 
processing can be attained. 
Thereby, according to traffic volume of data, 
allocation state of communication line can be 
flexibly made alterable. 

Moreover, effective usage of electric wave can 
be aimed at. 



[BRIEF DESCRIPTION OF THE DRAWINGS] 



m 1 ] [FIG 1] 

:^^m^—'MMM<D^^M(DT Block diagram of TDMA apparatus by the side 
DMAigg(?)7'n 5/ ^ Mf^Mo of sub station of this invention 1st Example. 



m 2 ] [FIG 2] 

7l^^^^^—'MMM(D^i^^M(D Block diagram of TDMA apparatus by the side 
TDMA^g(D7''D,yi^Pl5^ of Station of this invention 1 st Example. 



[las] [FIG 3] 

^^^M^~'^MM(D^^^M<D Principal part block diagram of line control part 

^BUU^O^^y'^ y^^f^ by the side of station of this invention 1st 

Ho Example. 

[04] [FIG 4] 

HJI^Ji^^ottSiej^ Sequence diagram of circuit setting processing 

^'&^M<Di^—'iry;^M, in this invention 1st Example. 



05] 



[FIG 5] 



cr):^.— -tFtf ^ Sequence diagram of releasing processing of 
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=f'-^r^-ji^(DMM^M(D-y—^'y user information channel of this invention 2nd 
;^|2lo Example. 



[El 6 ] [FIG 6] 

^^^^H|l;te^Jco^^{RijO|l| Principal part block diagram of line control part 

H^y^^PO^^ >^ D y ^ by the side of sub station of this invention 3rd 

Mo Example. 



m 7 ] [FIG 7] 

:^^^^'B^'MMM\^}oii-f ^ Figure shov\/ing processing flow of counter in 

(DiillM.y^ — ^^ir^o this invention 3rd Example. 

m 8 1 [FIG 8] 

^WJ^^WMM9\<D^^M(DM Block diagram of line control part by the side of 

BMWpi^O o 5/ ^f$,Mo sub station of this invention 4th Example. 

m 9 ] [FIG 9] 

:^?^'^^^B^MMi^ioi-f^ti^ Figure showing processing flow of counter in 

y^cD^My'^^^Tjk'i'Mo this invention 4th Example. 



10] [FIG 10] 

:^^&M^^'MMM<dMMMM<D Block diagram of line control part by the side of 

y ^ Ifj^JcEo station of this invention 5th Example. 

[011] [FIG 11] 

'^W^Wi'SMM^W^iok-f^i}'^ Figure showing processing flow of counter in 

y^ (D^My CI — ^T^-^Mo this invention 5th Example. 

[11112] [FIG 12] 

'^^^^^^'^MM\z.io\'f ^=1-— Sequence diagram of releasing processing of 

•f\n%'^^^^^^(^MW-^M(Oy user information channel in this invention 5th 

—^yT^Wio Example. 



1 3] [FIG 13] 

'^^^J^^:r^'^M^\\^ioVf^^Wi Sequence diagram of releasing processing of 
<D'f—^'&{tW^\^Wo^\t^ user infomnation channel by receiving 
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^tf^^Siffil^J^S^-— !ftf^ state-information un-receiving with data 
=^^^-^V(DMMi.^WOi/—'^'y transmitting stop of sub station in tliis invention 
TsMo 6th Example. 
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[FIG 14] 

Sequence diagram of releasing processing of 



t>^^tff#^^fs{^<t S^^iftf user infomnation channel by receiving 
^'f't^^''^<^M^^M(Diy—^ state-information un-receiving in this invention 



6th Example. 
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[FIG 15] 

Sequence diagram of forced releasing of user 
Information channel by transmitting NAK as 
receiving state Information in this invention 6th 
Example. 



[016] [FIG 16] 

2|s:^PJ||-b^M0!|{'i4o(t5^— Figure showing updating procedure of 

iftf^f^-Yj^yWgiJ'^-Cx^:^ assignment data table of user information 

-r— 7'/'K7)Mff#lii^:^'f0o channel In this Invention 7th Example. 

[017] [FIG 17] 

^^^B^^AHJfe^iJOT DMAj® The whole TDMA communication method block 

fi:5^^©^l*:tft^0o diagram of this Invention 8th Example. 

[018] [FIG 18] 

DA-TDMAii{t;ib^^(^^{$ The whole DA-TDMA communication method 

Wfilc0o block diagram. 



[019] 

TDMA7 U—M.(Omj^mo 



[FIG 19] 

Block diagram of TDMA frame. 



[0 2 0] [FIG 20] 

'iftMMO^BioXUMi^l^icM Block diagram of TDMA apparatus with which 

X. bti/i^cT DMA^gco:/n sub station and station of prior art example were 

i5'W^0o equipped. 
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[0 2 1 1 [FIG 21] 

Vt^M(OTDMAMiB:fJ^\'^io Sequence diagram of circuit setting processing 

i-f^M^W&^M(Di^—'^>^ in TDMA communication method of prior art 

Mo example. 



[ID 2 2 1 [FIG 22] 

V^^M(OT DMAMit:^^\^io Sequence diagram of circuit releasing 

tt-Sm^^illrfe^SOi/— 'Jr^'jx. processing in TDMA communication method of 

IHo prior art example. 
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[DESCRIPTION OF SYMBOLS] 

I, 2, and 3 Counter 

4 Receiving state evaluation part 
10, 10M, 1 0B TDMA apparatus 

II, 140 Station 
12-14,141-143 Substation 
16-18 Terminal unit 

19 Control-signal part 

20 Data burst part 

21-23 Station control channel 
24-26 Sub-station control channel 
27-29 User information channel 

30, 30M, SOB Input part 

31, 31M. and 31 B Buffer memory 

32, 32M, and 32B Pre-ampoule generation part 

33, 33M, 33B TDMA frame generation part 

34, 34M, 34B Transmission section 

35, 35M, 35B Receiver section 

36, 36M, 36B TDMA frame decomposition part 

37, 37M, and 378 User infonnation-processing 
part 

38, 38M, 38B Output part 

39, 39M, 398 Line control part 
40 Table 

50 Allocation processing part 
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37. 37 M. 37B ^—f 

38. 38 M. 38B Wttl^ 

39. 39M. 39B IhI 



4 0 X— 

5 0 nmmmu 

6 OM. 6 0 B A:ll t 5/ 
6 1 M. 6 1 B A:fj hyi:y 

1 3 0 ^immAmy'--y'j^ 
1 3 1 ^immM(DWim^u 

13 2 m^^T-^T-^/i^ 

1 3 3 Ifr^lsiafJ^^tf^x- 

134 Hr^fJ^r-^x-T' 
;^ 

144 %yT^^^ 
1 4 5 



DERWENT 

60M, 60B Input traffic measurement part 
61 M, 61 B Input traffic monitoring part 

130 Receiving state-information table 

131 Logical-sum table of receiving state 
information 

132 Allocation data table 

1 33 New circuit allocation information table 

134 New allocation data table 

144 Optical fiber 

145 Omnidirectional coupler 
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32M: Preamble generation part 

Input data 30M: Input part 60M: Input traffic measurement part 31 M: 
Buffer memory 33 M:TDMA frame generation part 34M: Transmission 
section -> Transmission signal 
61 M: Input traffic monitoring part 
39M: Line control part 40: Table 

Output data ^ 38M: Output part 37M: User information-processing part 
36 M:TDMA frame 35M: Receiver section ^ Input signal 
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39B 



39B: Line control part 

50: Allocation processing part 
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39M: Line control part 
1: Counter 
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39M: Line control part 
1: Counter 
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39M: Line control part 

50: Allocation processing part 

3: Counter 



11/6/2003 



52/69 



(C) DERWENT 



JP9-214459-A 



THOMSON 

4^ 

DERWENT 



11121 



[FIG 2] 



m 
I- 

1 



32B 

^ 



61B 



37B 



g fli 





tDIU7W& 













32B: Preamble generation part 

Input data SOB: Input part 608: Input traffic measurement part 31 B: 
Buffer memory 33 B:TDMA frame generation part 34B: Transmission 
section Transmission signal 
61 B: Input traffic monitoring part 
39B: Line control part 

Output data ^ 38B: Output part 37B: User information-processing part 
36 B:TDMA frame decomposition part 35B: Receiver section ^ Input signal 
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Terminal unit Sub station Station 

From left, top to bottom; 

Data generating TDMA frame 

I nput traffic information creation Burst setup 
Input traffic information creation 

Input traffic information User information-channel allocation indication signal 
(with no new allocation) 

Input traffic information User information-channel allocation indication signal 
Data 

Input traffic information User information-channel allocation indication signal 
(with no new allocation) Data 

User information-channel allocation processing 
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Terminal unit Sub station Station 
Data completion TDMA frame 
Data un-transmitting. Circuit releasing 
Data 

Data reception 
Data un-receiving. 
Circuit releasing 
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70: Sending-out data appearance 

71 : Is there any transmit data with respect to user information-channel (i)? 
75: Release user information-channel (i). 
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B (i) = B (i) + 1 







,83 



B (i) =b? 





YES 









B (i) =0 



,86 



,85 



80: Receiving state-information reception 

81: Is receiving state with respect to user information and channel (i) 
un-receiving (NAK) or reception failure of receiving state information? 
85: Release user information-channel (i). 



[01 2] 



[FIG 12] 



11/6/2003 



57/69 



(C) DERWENT 



JP9-214459-A 



THOr/ISOlM 



DERWENT 



A 0) =0 



A 0) =1 



A a) 



A (i) -3 



C CO «0 



C G) =0 



c 0) =1 



C CO =2 



f-**s© (aiEig>| 



C CO = 8 



Terminal unit Sub station Station 



Data completion TDMA frame 

Data un-transmitting (1-3 time). 
Circuit releasing 

Data 

Data reception 

Data un-receiving (1-3 time). 

Circuit releasing 
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90: Received-data detection 

91 : User information Have received data with respect to ctiannel (i) detected? 
95: Release user information-channel (i). 
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Terminal unit Sub station Station 
Data completion TDMA frame 
ACK reception 

ACK un-receiving (NAK reception). (1-3 time) 
Circuit releasing 

Data 

Receiving state information 
Data un-transmitting. 



Reception check (reception success) 
ACK transmission 

Reception check (the one to 2nd reception failure) 
NAK transmission 

Reception check (3rd reception failure) 
Circuit releasing processing 
NAK transmission 
Circuit releasing 
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[FIG 14] 
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CCD=3 



Terminal unit Sub station Station 



TDMA frame 
ACK reception 

ACK un-receiving (NAK reception). (1-3 time) 
Circuit releasing (transmitting stop) 

Data 

Receiving state information 

Transmission-line error 

Data transmission is not carried out. 

Reception check (reception success) 
ACK transmission 

Reception check (the one to 2nd reception failure) 
NAK transmission 

Reception check (3rd reception failure) 
Circuit releasing processing 
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[FIG 15] 
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Terminal unit Sub station Station 

TDMA frame 
ACK reception 

ACK un-receiving (NAK reception). (1-3 time) 
Circuit releasing (transmitting stop) 

Data 

Receiving state infonnation 

Data transmission is not carried out. 

Reception check (reception success) 
ACK transmission 

Reception check (reception success) 
NAK transmission (1-3 times eye) 

Forced releasing processing 
Circuit releasing 
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From Station 

Receiving state infonnation, receiving state information of front frame, receiving 

state information of beforehand frame 

131: Logical sum of receiving state infonnation 

132: Allocation data table 

133: New circuit allocation information 

134: New allocation data table 
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11: Station Network 
16-18: Terminal unit 
12-14: Sub station 



101 9] 



[FIG 19] 



11/6/2003 



64/69 



(C) DERWENT 



JP9.214459-A 



DERWENT 



C-ch 



C-ch 



C-ch 



1. 



U-ct 



\ 



22 34 27 



D-cb 



19: Control-signal part 20: Data burst part 

22: Station control channel with respect to each sub station from station 

24: From each sub station to sub-station control channel with respect to station 

27: User information channel 
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32M: Preamble generation part 

Input data 30: Input part 31: Buffer memory 33:TDMA frame 
generation part 34: Transmission section Transmission signal 
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39: Line control part 

Output data ^ 38: Output part 37: User information-processing part 
36:TDMA frame decomposition part 35: Receiver section ^ Input signal 
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Terminal unit Sub station Station 

Data generating 
Data transmitting start 
TDM A frame 

Circuit setting request 

User information-channel setup 

Circuit setting notification The finalization of circuit setting 



Circuit setting request 
Circuit allocation indication 
Burst signal 

Circuit setting confirmative advice 
Data 
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User information-channel allocation processing 
Circuit setting check 
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[FIG 22] 
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Temninal unit Sub station Station 



Data completion 
Circuit releasing request 
TDM A frame 

Circuit releasing request 

Circuit releasing request Circuit releasing check 
Burst transmitting stop 

Data 

Circuit releasing request 

Circuit releasing indication 

Circuit releasing check 

Burst transmission is not carried out. 
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Circuit releasing processing 
Circuit releasing 
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